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N OTHING could stand against the 
mad dash of the French and 
American cavalry on the Marne 
— the German lines gave way, broke, 
fled ; the day was won. 

That fighting spirit of the men of 
Foch and Pershing, that united purpose 
— for Victory — must be the spirit, the 
purpose, of each of us behind the lines. 



We must lend as well as they 
-And we must pull together with a 
strength we have — now.' 

We must so order our lives 

— to the limit — for Victory. We 
put America's whole strength b 
our fighting men. 


Now— All 

Let us lend the way they fight 


Together! 

Let us buy bonds to our utmost^ 


l~ W. F. ENGINEERING COMPANY. COLI.EGE POINT, N. Y. 
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IN' peace comes Martin commercial and 
easure airplanes will maintain the 
— upremacy or performance. $pd depend- 
ability which they haVe held nncel909. 


w ^ Jm, 
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GLENN L ^J^ ARTIN COMPANY^ 

jOHIO ^ 
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The Air Supremacy 
of the Future 


H OW much America will 
need aircraft after the war 
is fully realized by the Wright- 
Martin Aircraft Corporation. 

Although the present activities 
of the plant are directed to war 
work and the production in 
quantities of the famous Hispano- 
Suiza engine, plans are al- 
ready made for the indus- 
trial needs of the future. 

This Company owns 
many basic aeroplane pat- 
ents; it has among its ex- 
ecutives some of the best- 
known figures in aeronau- 
tics; and its history since 
its foundation is a history 
of steady development and 
unusual success. 


TEAM-WORK 

Toda^ every American has his position to 
fill and his work to do — with his duty clear 
By J. HORACE LYTLE 


N O force on earth can defeat a sub- 
lime, popular patriotism — if 
backed by perfect Team-Work. 

Team-Work is, and ever has been, the 
keynote of all success. 

Let us illustrate in terms of the game. 
A team must play together — one man 
for the other — every play for the good 
of the team, as a whole, not the glory 
of any one player. This is true whether 
it be in football or business, baseball or 
WAR. 

And such team-work wins games. Just 
as it also wins battles — and WARS. 

The War is the greatest game we are 
playing today. It is the ' business of 
the hour. It is our business to win. 
WE ARE WINNING. 

And it is the Team-AA/ork, as well as 
the spirit, of America and her Allies 
that is doing it. America has a great 
team in the field. On this team are the 
poldiers, sailors, statesmen, workers, 
doctors, nurses, bankers, merchants, 
manufacturers — all working for the 
good of the whole. 

On our team, in the trenches, we have 
poor boys, rich boys, farmer boys, col- 


ored boys all fighting together side by 
side, advancing, falling, bleeding dying 
side by side. It is the most perfect 
tribute the world has ever paid to the 
democratic principle. And it is the 
most superb Team-Work. 

Those wonderful, those glorious boys 
in France are to our great war team 
what the back-field men are to a foot- 
ball team. They are carrying the ball. 
All praise to them — and let all the glory 
that can come be theirs ! 

But, let us in justice also remember, 
those lads in France could not go far 
if it were not for the part that others 
are playing behind the lines. Even 
though our work may not be so spec- 
tacular, let us do our duty. Doing our 
duty means- well, we all know what 
it means if we stop to think. 

Right now it means BUY BONDS of 
the Fourth Liberty Loan. 

Buy MORE Bonds! Before Oct. 19th! 
And, by so doing, we will perfect the 
Team-Work behind the boys at the 
front with a strength that no force on 
earth can stop — and we will shorten 
the way for those lads in France on 
their march to Berlin. 


This space contributed to the winning of the war by 


THE DAYTON WRIGHT AIRPLANE COMPANY 
DAYTON, OHIO "The Birthplace of the Airplane" 
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Airships — Military Kite 
and Spherical Balloons 
Cord Tires for Airplanes 
Rubber Accessories for Airplanes 
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92 Lynite Parts 
in Rolls-Royce Aviation Engine 


The remarkable extent to which 
Lynite enters into the making of the 
airplane engine is shown by the record- 
breaking Rolls-Royce 1 2 -cylinder engine 
now being produced in this country. 

Ninety- two parts of this power-plant, 
which represents the work of some of 
the best engineering talent in Great 
Britain, are made of it. 

These include such vital parts as 
crank-case castings and pistons, both 
of which require great strength. 

By the use of Lynite instead of cast- 
iron, Rolls-Royce engineers have saved 
532 pounds without sacrifice of a single 
desirable quality, and, due to the excep- 
tional heat-conductivity of Lyni te, have 
obtained notable thermal efficiency. 


Airplanes fitted with Rolls-Royce 
engines hold world’s records for speed, 
climbing, reliability, weight-carrying 
and passenger-carrying. 

Rolls-Royce engines supplied the 
power for the history-making flight of 
a Handley-Page airplane from London 
to Constantinople. -This exploit not 
only established a reliability record but 
hung up a new mark for weight-carry- 
ing. The total weight transported was 

In making a world’s record for 
passenger-carrying, Rolls-Royce power 
took 22 persons up 7,000 feet. 


THE ALUMINUM CASTINGS COMPANY 
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October 15. 1918 


STRAIGHT FROM THE TRENCHES 



If you want to keep us 
feeling this way- 


Liberty Loan 


One of a series of advertisements specially originated and produced for 
the Liberty Loan Committee entirely by members of the 
American Expeditionary Force 


UNION GAS ENGINE CO. 

OAKLAND. CAL. 




Protecting the Air Fleet 
6 34 Waps 


Success in fight or flight may depend directly on the varnish used. 
When wings are punctured the “ dope " and Varnish must hold fab- 
ric against stretch or spread. 

Airplanes to win must endure all extremes of temperature and 

When a varnish is put on an airplane it must be able to endure the 
noonday's sun in the Mesopotamian Desert and Arctic nights on the 
Murman coast equally well and without the slightest impairment. 

The U. S. Varnish requirements for airplanes are so exacting that 
only the best varnish can expect to meet them. Thirty-four tests must 
be met. These requirements include every test to which a varnish 
may be put in war, home or industry. 

Air-Plane Rexpar Varnish has met these thirty-four tests and re- 
ceived a first order for 50,000 gallons. 

Every gallon of Air-Plane Rexpar Varnish is equal in quality to 
every other gallon. 

Air-Plane Rexpar will merit your approval just as at merited the 
approval of the United States Government. 

We can make immediate delivery of Air-Plane Rexpar Varnish 
in any possible quantity that you may require. 

The Sherwin-Williams Company 

801 Canal Road. Cleveland. Ohio 
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BAKER CASTOR OIL COMPANY 
120 Broadway New York City 
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MyOTO ®*fotars 


RADIATOR DIVISION MARLIN ROCKWELL Cor,, 






THEY GOT THEBE IH TI|HE 

They are in the fight with every muscle 
every faculty of their minds, every 
drop of their American blood 


We Must 
Lend the 
Way They 
Fight — 

We Must 
Buy Bonds 
to 

Our Very 
Utmost ! 


You have read in the daily news the story of what 
one detachment of American artillerymen did on 
the Marne when their ammunition was running low 
Every shell in that caisson meant a speedier winning 
of the war — all the horses were killed — but the shells 
got there just the same. And they sot there in time. 

Where shall we draw the Let us get there in time to 
limit when we read what they hasten the victory — to save the 
are doing over there? Now lives of our sons. 
is the time to put our full How can any one of us, 
strength into it. Our strength, back here at home, set any 
coupled with the power of limit to the help we ought to 
our Allies, will win. Let us give — for victory ? And we 
not delay even a few months, must get it there in time! 


THOMAS-MORSE AIRCRAFT CORPORATION, ITHACA, N. Y. 
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the Fourth Liberty Loan. 


FVt.TreptowS Pledge 


Contributed to the Winning of the War by 


RADIUM DIAL COMPANY 

GENERAL OFFICES — PITTSBURGH, PA. 

501 FIFTH AVE., NEW YORK — MARSHALL-FIELD ANNEX BLDG., CHICAGO— LITTLE BLDG., BOSTON 
DIAL PAINTING FACTORIES, PITTSBURGH, LONG ISLAND CITY, N. Y., CHICAGO 



It takes millions of dollars just to keep this 
army fed. It costs thousands of dollars every 
time one battery of big guns lays down a barrage. 

Is it any wonder then, that the United States 
is spending at the rate of fifty millions of dol- 
lars a day in war and war plans? And with 
that grand total as the interest on a far vaster 
principal, which must support this colossal cost 
or all this task will have been in vain, whose 
fight do you think this is? 

The man's in the trench? The fellow’s on 
the supply -train? The chap's on the gunner's 
deck? 

No, it is yours! 

It is your fight, Mr. Banker — yours, Mr. 
Manufacturer yours, Mr. Merchant — yours, 
Mr. Mechanic — yours, Mr. Worker — yours, 
Mr. Farmer. This fight is yours, all of you who 


He is potent only as you are potent. He can 
fight only as you will fight. The difference is 
only this: his fight is expressed in nerve and 
ammunition, yours in work and dollars. 

The Fourth Liberty Loan is the world’s 
biggest drive back of the lines. It is the test bf 
the financial reserves of this entire country of 
ours. It will gauge the power that you intend 
to put back of the fighting men in France for 
the next half year or more to come. 

In fact it will show the value you place on 
the heritage of liberty, which three million men 
have taken up arms to defend for you to-day. 

Take care when you sign that subscription 
blank for Liberty Bonds that the amount you 
set squares as nearly as it can with all your 
heart acknowledges this heritage to be worth 


Buy United States Government Bonds 

OF THE FOURTH LIBERTY LOAN 


This Space Contributed to Winning the War by 

B. F. STURTEVANT COMPANY 
STURTEVANT AEROPLANE COMPANY 

BOSTON. MASSACHUSETTS 
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Dollars that Fight 

By SENATOR. HENRY CABOT LODGE 



We Cannot Win Without Money, and. Therefore, These Loans Are 
Vital, and the Country Should Rally in All Its Strength 
and Subscribe and Oversubscribe the Fourth Loan 




Tb $pqq <3 up 
Repair^ 


lutcly new — and 


aJE&rWMH: 

•rn,;^u d rn^ed 8 whh 0 ^ch ^| ing ^ ^ ,h ' '**” “* ° £ 

ripa^i^assssss 


We also manufacture a large size 
BEACH AUTOMATIC GRIP PULLER - 
capacity l" to 18"— for heavy duty work. 


CONTRACTORS TO THE UNITED STATES GOVERNMENT 


The Greb Company 

MANUFACTURERS OF AUTOMOTIVE AND GARAGE EQUIPMENT 

190 State Street, - - Boston 


Buy Bonds to Your Utmost! 

This Space Contributed to W inning the W or by 

Sperry Gyroscope Company, Brooklyn, New York 
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We are proud of the part that 
Dural products are playing in 
helping the American aces to win 
success in the air. 

Rubber Parts 
for Aircraft 

are our specialty. We were 
among the first in the field and as 
a result of our experience and 
knowledge, we have built up a 
quantity production with ajl its 
advantages of quick deliveries — 
yet every part is 
MADE AND INSPECTED AS IF 
IT WERE THE ONLY ONE 
Our chemical laboratory and staff 
of experts are at your disposal to 
work out new ideas. 

It is possible that in our experimental 
work we have covered the very ground 
you are traveling towards something 
new and better in rubber parts for air- 
craft. It will save you much time and 
money if you allow us to show you the 
trail we have blazed, marked and 

logged- 

Write to 

| DURAL RUBBER CORPORATION 

FLEMINGTON NEW JERSEY 

“DURAL- Above All” 



PRECISION 
BALL BEARING 

(PflTEHTEP) 

Preeminence must rest on perform- 
ance. Claims are futile things, in these 
times when service is sought from all 
and placed before all. And nothing 
but the staunchest serviceability can 
maintain that character of perform- 
ance which stands for full service 
faithfully rendered. 


" NORfflFV Precision Bearings 
the standard bearings in high- 
grade ignition and radio elec- 
tric apparatus — have to their 
credit years of performance 
records under such speed con- 
ditions as to establish their 
preeminence beyond question. 

BE SURE— See that your Electrical 
Apparatus is "flORfltfl" Equipped . 

THE NURAM COmPHNy OF flrtlEKK 

1790 BROADWHy NEW VORI 

Ball, Roller, Thrust and Combination Bearings. 



OCTOBER 15. 1918 AVIATION 

AND 

AERONAUTICAL ENGINEERING 

Member of the Audit Bureau of Circulations 


VOL. V. NO. 6 


INDEX TO CONTENTS 


The 300 H.P. Maybach Engine 

The Sopwith-Clerget “ Camel " 

Aeronautical Patents 

Production Problems of Aircraft Bolts. Scr< 
and Nuts 


• • • 357 
■ 36 « 
... 362 

• 363 


Some Enemy Airplanes 365 

British Advisory Committee Report for 1917-18 368 

New Duesenberg Engine Test House 371 

Digest of the Foreign Aeronautical Pres- . ... 372 
News of the Fortnight 373 


THE GARDNER - MOFFAT COMPANY, Inc.. Publishers 

120 WEST 32 D STREET, NEW YORK 

WASHINGTON OFFICE, EVENING STAR BUILDING 

SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 

COPIES TWENTY-FIVE CENTS. CANADA AND FOREIGN, TWO FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS 3ECOND- 

DOLLARS AND A HALF A YEAR. COPYRIGHT. 1918. BY THE CLASS MATTER. AUGUST 3. 1916. AT THE POST OFFICE AT NEW 

GARDNER-MOFFAT COMPANY. INC. YORK. N. Y.. UNDER ACT OF MARCH 3. 1879. 



A Soldier Facing Death For You 




By night and day, in storm, in rain, in cold ar 
®. facing a hundred deaths he never hesitates 
d oes his duty without a thought of hesit 
and without a thought of reward. 


ing for him today ? 


Of course you do. Then act on your desire and 
buy Liberty Bonds which will help to safeguard him 
and to bring him back home. 

After you have bought all you can tell your 
friends to do the same. 

BUY LIBKRTY BONDS TODAY 
ANY BANK WILL HELP YOU 


THI8 SPACE CONTRIBUTED TO WINNING TUB WAR BY 


Wyman-Gordon Company. Worcester. Mass. 
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plug bosses, and situated directly below tlie twin water corns*, 
lions. The formation of these water passages leading from the 
head of the jacket is made clear in the perspective sketch 
(Fig. 5). 

The water jacket capacity of one cylinder = 1284 i \C.S. 
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tolerances of accuracy, or wlio manufactures a product by the 
rolled thread instead of die cut process, will fully understand 
that the present accuracy required by the airplane constructors 
'is a bolt tliat must stand the rigid test for tensile strength, the 
body must be almost unmarked to guard against weakness, the 
body size must not exceed the diumeter given, must not exeeed 
0.004 in. undersize, the pitch diameter must not exceed even 
by 0.001 in. the basic size nor fall 0.002 in. below and in 
all its other measurements the finished piece must not he over 
11.005 in. or under 0,005 in. lrom the 
sizes given on the blue print. 

Constant care, careful gaging and 
tigid inspection at all stages of 
manufacture are necessary to produce 
work to the standards set by the con- 
strurtors. Gages themselves must he 
periodically checked with master gages, 
for, after thousands of pieces are 
gaged, male plug gages wear tapered 
and must he discarded: templet or 

reset : all of these items enter into the 
cost and selling price of the plant's 
production. 

While the manufacture of bolt ants 
is not attended by the many difficulties of the manufacture of 
the lull Is. n is not the simple process it seems. The standards 

nut is tested on standard thread gage rejects same. The tapped 

than 0.002 in. in the larger sizes, and 'in the extremely small 
nuts 0.0005 in. is a liberal enough tolerance to insure perfect 
lit. When working in the smaller and even medium size nuts, 

the instant the wear reduces it to the basie piteli diameter, as 
nuts, even the minutest fraction under nominal, become 
"scrap" unless the quantity is sufficiently large to warrant n 
second rethreading to redeem same. The sorting out, gaging 
and retapping is an item of expense almost as great as the 
original manufacture. 

The majority of airplane nuts are usually castellated for 
spring cotters; ns the eastellation of these pieces on the auto- 
matics (which are sometimes provided with such an attach- 
ment) is an extremely slow process, retarding the proper pro- 
duct ion or speeding up of the machines, these pieces are 
usually run plain on the automatics and castellated on other 
machines as another operation: by this method full production 
by speeding up the automatics to its limit can be procure*!, and 
in properly designed castellated machines of the disk or dial 
type the second operation is fully offset by the greatly ill- 
creased production. It is of importance that the eastellations 
be central, in line and of uniform depth; if such is not (lie 
case, the spring eotter is blocked from entering properly, for 
there is but the slightest allowance over diameter of eotter. 

The selection of proper size tap drills is important, since 
large rejections of nuts are liable to 1 m* Hindu if a drill slightly 
oversize is used. “ Flat threads " are instantly rejected l>y the 
inspector of airplane material, and the manufacturers will do 
well to keep to a drill which will give a full three-quarter 
thread rather than less. The following facts regarding nuts 

only 50 |>er cent ot a lull-depth thread will break the holt 
before it will strip. A 75 per cent depth of thread yields an 
ample margin of safety (2 to 1), and is economical in tappiug. 
A full depth thread in a nut is only about 5 per cent stronger 
than a 75 per eent depth of thread, yet it requires three times 

While the above rules do not apply to bolts of nickel steel, 
yet for all purposes a thread 75 per eent depth carries an 
ample factor of safety and prevents excessive tap breakage. 
One of the most serious drawbacks in the connection with the 
manufacture of airplane nuts is the fact that there are no 
commercial taps on the market the proper size to tap to the 
One tolerances demanded. Owing to this fact, and because 
also commercial taps run oversize, even in the same lot. from 
.002 to .005 in., the nut manufacturer is obliged to make his 
own taps or order special taps from the manufacturers, in 
which ease Ihe usual delay attendant to special goods applies 
with no assurance us to when deliveries will actually be made. 

The selection of the proper steel for tap making is impor- 



steel of 0.25 U 

sed for this 

These steels a re liable lo show a slight shrinkage of possibly 
0.002 in. per inch in hardening. In the case of nut taps this 
so slightly affects the lead that lor the short depth or thick- 
ness threaded, no account need be taken of same. Other steels 
are obtainable which are non -shrinkable in at ' 
hath, and the cost of these steels is not excessii 
peculiarities of the non-shrinkable steels is tl 
usually lengthens in hardening, approximately 
inch of length. Certain top steels are also on me murKel 
which are moderate in cost and which show no appreciable 
change in size when hardened. 

For the correct gaging of nuts, the male thread gage of 
nominal size on one end and a plug root of thread gage on 


l-tein poring 

One of the 
fact that it 


refill g 


d of plug thread with tl 


present circumstances is hard lo replace, a 
making industry is being worked lo their 
nendous orders ahead. 


n the 
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o a tolerance o 


e pitch diameter and t 



Handled as shown in 
‘oiiipmiying illustrations i 


the tolerances and a 


experienced workman to who 
tery. sometimes forever, and its use in the hands of such work- 
men is always attended by the tendency to make the " mike ” 
lit Ihe work by not closing up fully, if undersize, or slightly 
foreing the piece through, if over- 
sized, with the added possibility that 
-k-x the measurements will be misread. 

Thread limit snap gages are positive, 
the results are good and while the cost 
in excess of thread micrometers, 
their many excellent features offset the 
extra cost : in a shop they are less 
liable to be looked upon as personal 
property by the workman using same. 

In conclusion, it is but fair to state 
that for good work in the holt, screw 
mid mu line till- airplane builders will 

Pi In - 

turer. In return for same each and 
Fig. 3 every piece must lie within the toler- 

ances laid down on the blue print. The 
manufacturers must not ask, neither will they be granted 
permission, to deviate therefrom: there is no appeal from the 
airplane builder’s inspector of material and unless one has had 
vast experience on precision work and the inspecting and 
gaging of same, it is advisable to coniine one’s efforts to n line 
' ’ ’ i exacting. 

*..*- * ‘ 1 anufacturing liis 


products, the holts by the heading process and nuts by the 
punched method, is absolutely unfitted for this line of work. 
Manufacturers of machine screws which are made on screw 
machines that roll the threads and put on the heads auto- 
matically will Bnd that there is more pro lit in continuing 
their regular line than in taking contracts for airplane bolts 
and screws, which are invariably turned from solid stock on 
automatic machines. The ma- 
terial is difficult, if not at 
limes almost impossible to 
obtain, and is four to ffve 
times as difficult to machine 
as the ordinary carbon steel; 
furthermore, after it comes 
from the automatics it is but 
very little more than half 
finished. The expenses of 

and heat-treating, followed 
by the usual copper and nickel 
plating as a rust preventive, 
practically double the cost 

n the pieces are counted, boxed 
1 ' : “ U. S. Government 



bolt and 




a lolcrnnce 
n gaging his product 


it for engine use. 
s from nominal s 

anee, and it is better for the bolt maker ii 
to leave this outside diameter s 

chines and gage the production hv thread I , 

which accurately and rapidly check the pitch diameters of 
ground points, the cone surfaces of which accurately lit the 
thread walls and are offset one-half the pitch of the thread; 
the diameter of the screw is thus token directly from the pitch 
diameter at which point it is most important to have as small 
a tolerance as possible in order to secure smig-iitting holts. 
In this style of limit gages, the hardened cone points are made 
adjustable by set and locking screws, and, after being set by 
means of the maximum and minimum setting plug, it is ad- 
visable to seal same to avoid the possibility of any change 
being made by some one not in authority. " 


t snap gages, 


s advisable to 


Some New Enemy Airplanes 



l.| holt 


passes both set i 

if it will not pass through upper 
points ns in Fig. 2 it is oversize and 
should he laid aside for a tinal die 
sizing to bring within the limits. If 
the piece passes the upper set of 

Fig. 3, the piteli diameter is within 
***** .U.V.SU,** ...... c accurate fit is obtained than when the 

manufacturer works liy gaging only the outside diameter of the 
threads, depending upon the die to produce the proper pitch 
diameter. Fig. 4 show's the proper method of handling screws 
and bolts by this method of gauging, the weight of the piece 
governs Ihe toueh or “ feel ’’ and when used in this way* there 
is no forcing of pieces through the gage. 

This method of gaging has many advantages over the 
templet gage and in nddition to the pieces being handled in 
a much faster manner, the results obtained are superior at 
the checking is the same as obtained by using thread microm- 
eters, with the exception that no reading is obtained. A 
further advantage is that it can be handled by the most in- 


The Zeppelin Giant Airplane — Concluded 

Interplane Uracing — The iutcrplane bracing is clearly in 
lated from the 11*14-1(1 Breguet bomber, and consists of three 
cnbunes — one, omidwings, on the body, and one, on each side, 
for the engines — and of three pairs of interplanc struts. 
Each cahaue is composed of two A-pieces of steel tolling, the 
mses of which are fixed by means of sleeve 
joints to the wing spars and upper body 
longitudinals, respectively. The A-pieces 
are steel tubes ot 55 mm. I.D., except 

which are 60 mm. in diameter, while the 
of 32 mm. I.D. The 
base of the A-pieces of the engine 
cabanes is reinforced by a compression 
tube, which is carried inside the wing 
and is bolted to the sleeve joints. 

The interplnne struts are round steel 
Fig. 10 tubes varying in diameter from 55 mm., 

amidwiugs, to 35 mm., at the tips and 
arc streamlined with plywood fairings built over internal 
ribs. (Fig. 10, a). The struts are bolted into lugs against 
which they rest through compression (Fig. 10, b), while the 
lues arc fixed to a sleeve joint of sheet steel, which surrounds 
the wing spars. 

To avoid distortion of the struts an almost horizontal tube 
lints ot mid-height each front strut with the strut behind in 

Tire bracing — Outwardly Ihe wire bracing is of the usual 
type, consisting of diagonally crossed wires. However, by a 
disposition peculiar to this machine, and general in the brac- 
iag in other directions (except transverse) of its body, each 
transverse cable of the wings ns well as in the stabilizing 
planes is formed of nil endless cable. Or, more exactly, after 
it has been passed diagonally round three faces of the wing 
spar, without having been linked to a fixed point, but passing 
amply in n groove welded on to the spar sleeve joint, one of 
the ends of the cable returns from the opposite side toward 
tue other end with which it is linked by the turn-buckle (Fig. 

does not offer double strength. 


occurs the entire cable ceases to fulfill its functions, because, 
having no point of attachment, it slacks off and offers no re- 
sistence to strain. 

A set of cables of which one end is fixed at the bases of the 
engine cabanes runs transversely at half their height from 
(lie internal struts to the external struts, and thence terminates 
into two lends at the wing tips, thus linking up by cable tl'** 
ends of ihe horizontal inter-strut t-‘ — J *- * 

At the crossing n*' *' --«-*-- 



cables, the cables are enclosed in a little fairing of poplar 
profiled in the form of a hollow olive. All the cables, includ- 
ing the double transverse cables, are enveloped in a fairing 
of light ply wood surrounded by glued fabric. 

Ailerons — As in all German biplanes, except the Albatros 


U). It „ . 

ing double, .. ... 

Undoubtedly this system ensures a certain elasticity from 
which the machine and ihe coble itself profit, but if a rupture trolled by cables. 


of tile size of the machine, and the corresponding 

effort required for controlling it; their framework is entirely 
liuilt up of steel tubing. The crank levers are of sheet steel; 
*' lodged in the thickness of the wing, and are con- 
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Steering gear — This consists of a biplane tail and three 
rudders, the latter being mounted in between the two hori- 
zontal planes. The size of this cellular structure is truly 
enortnons, if compared to the steering gear of current size 
machines, there being sufficient surface to the biplane tail to 
make of it a small two-seater machine. 

^Horizontal Fine and Elevators — The most remarkable fea- 
ture of the horizontal fins is that they constitute aerofoils of 







reverse, camber, i , ... . . 

while the lower face is convex (Fig. .12). The 
depth of these tins is 112 mm. Structurally they are similar 
to the wings : the spars are of spruee, wrapped with fabric, 
40 mm. wide by 85 mm. high; the ribs have spruee webs and 
poplar flanges; each half-plane has two compression tubes. 
The inter-Hn truss consists of a cubaue of two inverted V- 
pieces of steel tubing, which is fixed to the top of the body, 
and, on either side, a pair of vertical struts which are dura- 
luminum tubes — a considerable novelty. The forward \ of 
the cabane rests on a transverse piece supported by two 
threaded steel tubes, on which it is adjustable by means of 
fittings held between set screws. The incidence of the tins may 
thus be changed at will, though this involves the simultaneous 
setting of 1 — * L “ 


Drift « 


•fin struts. 

secured to the rear fin 
lilt up of duraluminum 


summit of the cabane, and to the ' 

The elevators, of one piece ear 

spars by eight hinges. The ribs — . 

lattice ribs of U-section and are wrapped with fabric, umw 
which is sewn the surfacing fabric. ( Fig. 13.) 

Vertical Fins and Rudders — There arc three vertical fins 
and three rudders. The central fin is secured to the horizontal 
tins by two vertical duraluminum tubes, occurring between the 
V-pieces of the cabane, around which it is, so to speak, built 
up. This fin has a triangular portion, extending forward lie- 
yond tlie horizontal fins, which terminates at one of the body 


3.50 m. from the ceuterline. All the tins have a triangular 
cut-out, to allow for the balanced portion of the rudders; the 
latter arc hinged to the rear inter-fin struts and the rear ver- 
tical cabane tube, respectively. 

Constructionally the vertical fins and rudders arc similar to 
the elevators, and are built up of duraluminum lattice ribs. 

Body — The body is a lattice girder of rectangular section, 
and not, as is the latest German tendency, a plywood shell. 
The upper longitudinals are of spruce, the lower ones of 
ash ; they are 75 mm. high by 8(1 nun. wide amidwings, whence 
they taper down, nearing the tail, to 47 mm. height by 75 mm. 
width. 

Each longitudinal forms a box spar, the composition of 
which is shown in Fig. 14a; however, at the points where the 
strut fittings and wiring plates occur, the spars are full. The 
spars are wrapped with fabric over their entire length. 

The maximum cross-section of the body, from behind the 
pilots to the gun-turret, is 1.80 m. wide by 1.68 m. high, as 
measured between longitudinals; the latter are, however, fitted 
on their outer edge with small spacing strips of poplar, 
u-hich answer the purpose of keeping the surfacing fabric 
clear of cables, tumbuekles, etc. (Fig. 14, a.) 

At the rear end each upper longitudinal is fixed to the cor- 
responding lower longitudinal by two sheet-steel clips, of 
which the rear one carries the lower elevator hinge tube. The 
longitudinals reach only to a point above the forward chassis, 
where they are interconnected by two inclined 55 mm. steel 
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undercarriage the struts are round steel tubes, and are welded 
into on elbow-piece fitted with notches for bolding in place 
the rubber shock absorbers; they are attached to the inter- 
plane strut sleeve joints of the wing spars by means of ball- 
and-socket joints (Fig. 15). The axle is a 111) mm. steel tube, 
and carries at each end two pairs of twin wheels of 1 m. over- 
all diameter. The tires are 700 mm. by 120 mm. 

The forward undercarriage is similar to the one described, 
except that it is of much smaller size, and the struts are bolted 
to the body longitudinals. 

The tail skid is a single piece of ash. 1.20 m. long, and is 
pivoted around a lower body' cross strut : the latter is rein- 
forced longitudinally and transversely by compression tubes. 

Controls — These ore of the general Dep type and are dual. 
The control lover is a duraluminum tub' which is plugged 
with wood at the base only. 

Weight items — Assuming the gross weight to be 12,600 leg., 
the upper wing spars must work under a fairly high stress. 
The most high-stressed part, situated just, outside the engine 
housings, works at 1.7 kg. per sq. mm., while the lower spars 
work at 1.3 kg. per sq. mm. As to the iuterplane struts, these 
work at from l.l to 3.8 kg. per sq. mm., while for the cables 
the figures vary from 10 to 25 kg. per sq. nun. 

The gross weight being 12,600 kg., the wing area 314 sq. m., 
and the horsepower 1.200, the wing loading would be about 
40 kg. per aq. m., and the power loading, 10.5 kg. per bp. 

The A. E. G. Armored Airplane 

the daily press to the appearance on the Western front of a 
German armored airplane, styled a " Hying t link," which its 
alleged invulnerability was supposed to make a terror of the 
skies. A machine of this type, which was brought down in 
the British lines on May' 16, 1918, is described iu a report 
recently issued by the Technical Department of the British 
Air Ministry, from which it appears that the so-called flying 
tank is an A. E. G. biplane, which is designed for offensive 
patrols against infantry, and is fitted with armor for the 
protection of its crew. 

. In general construction this inncliiiie closely follows the 
lines of the A. E. G. twin-engined bombei', described in the 
July 15, 1918, issue of Aviation axo Akroxauticai. Engi- 
neering, the main difference residing in the power plant, 
which is a 200 hp. Benz. Steel tubing is used practically 
throughout iu the construction of the A. E. G. machines, in- 
cluding wing spars and engine bearers, but excluding the 
main ribs, though there are some subsidiary* ribs of light gage 
steel tubing. Therefore, outside of minor details, the new 
A. E. G. biplane presents particular interest only on account 
of its armor and its unusual armament. 

-t rmor — The disposition of tbe armor is shown in the ac- 
companying side elevation in thick lines. There are three 
panels at each side, and three panels at the bottom of the 
body, an armor bulkhead being placed at the rear of the gun* 
ners cockpit to protect him from behind. The armor is 5.1 
mm. thick, and its total area is 105.8 sq. ft. The weight of 
the armor is thus approximately 860 lb. Careful tests have 
been made to ascertain the effectiveness of this armor, and the 
following table gives the ranges at which these plates are safe 
or unsafe against penetration by bullets of various types. 
These figures may be taken as correct within the limit of a 
practical firing test. 






might well have been, in a structural capacity — i.c., it is 
simply an attachment to the framework, to which it adds no 
material strength. Its appearance seems to point to the fact 
that it had been added by way of experiment, and that it 
was of a more or less makeshift character. It had, for in- 
stance, evidently been necessary to open out existing holes and 
cut new holes in the course of erection. The armor is attached 
by set screws to clips clamped on the members. 

Armament — In this machine the pilot is not provided with 



The armor is undoubtedly too light to afford protection 
"gainst British armor-piercing bullets fired from the ground 
"t a lower height than 500 ft., while a machine armored with 
if ' rould have to fly at, at least. 1000 ft. to be safe from all 
“"■* very low percentage of hits. 

The armor does not appear to have been employed, as it 


(Spandau) are fixed on the flooring of his cockpit, whilst the 
other (Parabellum) is carried on a rotatable mounting. 

With regard to the fixed gnns, these are secured to a couple 
of tubular steel brackets welded to a steel base. Adjacent 
to these two guns, which fire forward at an angle of 45 deg., 
is a bracket carrying the belts of ammunition, which are fed 


poses. The fixed guns are controlled by Bowden n 
triggers mounted on a diagonal frame member, convenient to 
the gunner’s right hand. With regard to the movable gun, this 
is of tile Parabellum type, and the mounting is of the usual 
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THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 



IT HAS GOVERNMENT AND MANU- 
FACTURERS’ ENDORSEMENTS 



THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO, U. S. A. 





Propeller Shaping Machine 



For Two, Three and Four-Bladed 
Screws 

A brand new machine — designed and bnill with 
the thoroughness characteristic of all Mattiaon 
woodworking machines — which has been approved 
by many of America's largest propeller manttfac- 

It works close to finish*aiae, thereby el imin ating 
the greater part of the expensive hand work which 
nsnally follows the machining operation of other 
methods. 

Write or Wire for Details 

Mattison Machine Works 

Rockford, Illinois, U. S. A. 



Kawnccr 

flim AIRPLANE PARTS 


All Steel Rudders 
Elevators Fins 
and Stabilizers 
Steel Trailing and 
Leading Edges 
Struts and Braces 
stream line and 
oval> Bent Tubing 
and Metal Fuse- 
lage Parts Spec- 
ial Metal Designs 


KAWNEER MFG. CO. 


THE FOX MACHINE COMPANY 

1810 W. Gavaon St., Jackson, Midi. 








RV ICE 

make Ihom the loq’ca] 

tor the Mot crn Air**?’.- 

Weight 96 pound/' complete with 
built for craft weighing 2^00 


WHEELy and L. 'NO’» GC£AiV 

built -o .yi^e m<ach i 


<r '. IE 4CKERM/1N WHEEL COMP/IMV 

Rockefeller Building. CLEVELAND. OHIO. U.S A 


Thomas -Morse Aipctjaft Coupoeation 


ITHACA . N.Y. V.ff.A. 


Contractors to V. S. Government 




New Book on Practical 
Aeroplane Rigging 

For Aviation Officers and Mechanics 

APPROVED FOR USE IN UNITED STATES NAVY 
AVIATION MECHANICS SCHOOLS 

tt rinen By 

JAMES T. KING, formerly mechanic 
with Canadian and American Curtiss 
Aeroplane Factory and Royal Flying 

Dunwoody Institute; and 
NORVAL W. LESLIE, Flight Sub- 

Lieutenant, R.N., instructor Aviation 
Department, Dunwoody Institute. 

This book is well illustrated and takes up 
types, parts, alignment, care and main- 
tenance of machines in a practical way; 
also the theory of flight. Only new book 
of its kind on Rigging. 

THE DUNWOODY INSTITUTE 

818 Superior Avenue Minneapolis, Minnesota 




Standardized by 
The U. S. Navy 



Naval Aviators Are Supplied by the Navy 
Department With RESISTAL EYETECTS 



S TRAUSS & R UEGELEISEN 


ELIAS BUEGELEISEN. Sole Proprietor 
438 Broadway New York City 




AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 2.000 kilns 
in high class woodworking plants). 


GRAND RAPIDS VENEER WORKS 
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LUMA 


Radium 
luminous . 
Compound 


^ TOP" 

a counterbalanced aviation 
crankshaft .... 

Patented July 10th, 1917 

one of the I 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 32,842 Aviation Crankshafts to September, 14 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


WE USE THE CELEBRATED 


Luminous Dials 


Prompt service, hiftliest character of workmanship and 
uniformly satisfactory results are some of the advantages 
enjoyed by manufacturers of aeronautic instruments who 
send us their dials to be Luma-lited. 

We use Luma exclusively because we believe it to be the 
world's best luminous material. Luma con.ains only 
Radium as its activating agent, no Mcsothorium. Radio- 
thorium, Ionium nor Polonium being added. 

Our several dial painting factories are fully equipped to 
handle successfully orders of any size 

Write for estimate nnd full Information. 

RADIUM DIAL COMPANY 

GENERAL OFFICES- PITTSBURGH. PA. 






SCREWS 

MACHINE - WOOD - CAP - SET - LAC - ETC. 

WE HAVE THE ASSORTMENT 
AND THE QUANTITY 


Let us figure on your next specifications. 
We have managed to “ take care ” of some 
very large concerns both in price and delivery 


HAMMACHEK, SCHLEMMER & CO. 

HARDWARE, TOOLS AND SUPPLIES 

New York, Since 1848 4th Ave. and 13th St. 



Money Makes the Ships Go! 

By CHARLES M. SCHWAB 



Buy Liberty Bonds — They Are the Best Investment in the World! 




Certus 

Cold 

Glue 

Ai 7iztts l r 

ssdPiil 

trial order being confident 
that its ^ simplicity of ^prep- 

sa v ing * w i U* a d d^ you to ollr 
growing list of satisfied 

Mixed Cold— used Cold 


TRADEMARK 


Certus Cold Glue Company 

Detroit, Mich. 


Aluminum Company of America 

PITTSBURGH, PA. 


Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 





Americans Don’t Quit! 

AX/'E are fighting to make the world a 
decent place to live in, and the 
grandest thing about it all is that everyone 
has a chance to help. 

The 4th Liberty Loan 

influence. We have three weeks in 

COME ACROSS 

help the boys push 

hOXBORO 


THE FOXBORO CO., Inc. 
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JACUZZI BROTHERS 








Finding the R. P. M. 
of Airplane Motors 
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The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 




WEST WOODWORKING 





BUY 

LIBERTY 

BONDS 


&ndiim Motocycle 
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“Force, to the Utmost” 
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ZST^Sss xrs'zru.* ^ 5K.- 



Fahrig Anti-Friction Metal 


71, Best Bearing Metai on (1, Martel 
/I Necessity hr Aeroplane Service 



FAHRIG METAL CO, 34 Commerce St,N.Y. 


TURNBUCKLES 

of the 

Highest Quality 


Standard Tumbuckle Company 
CORRY. PA. 


The Very Stuff 
of Victory 



J. W. Wood Elastic Web Co. 




"Dependable "Ball Bearings 


WIDMAN 


FABRICATORS OF PARTS 
OF ALL KINDS 


J. C. WIDMAN & CO. 




LIBERTY TURNBUCKLES 

Precision Thread made carefully by skilled Americans with 
precision tools and machinery. Our Enlarged Plant will 
permit us to take your order. We specialize in Airplane 
Tumbuckles only. Send us your requirements today 

D. W. F. ENGINEERING CO. 

PROVIDENCE. U. S. A. 



tory for the working out of new 
applications, including those 
pertaining to flying machines. 



“ Carry On” 


The fighting slogan in France — on land, on 
sea. in the air. it rings sharp and clear. 

“ Carry On ” must be our slogan here at home 
until victory is won. 

“ Carry On — Buy Liberty Bonds! 
Lansing Stamping & Tool Company 


GUYNEMER.THE ACE OF ACES 

MIPb! 

MOFFAT, YARD AND COMPANY 

SI -SO Na 


IF EVERYBODY IN 
THIS COUNTRY SAID 


I’d like to buy i 


WHO WOULD WIN THIS 
WAR? 



D’Orcy’s Airship Manual 



$ 4.00 


THE GARDNER-MOFFAT CO., EMC. 

120 West 32d Street New York 
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BACK UP OUR BOYS 


AT THE FRONT 


BUY 

LIBERTY BONDS 


NOW 


EDWIN B STIMPSON COMPANY BROOKLYN. NEW-YORK 
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Christensen Self 'Starter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 

A letter brings full information 

The Christensen Engineering Co. 

861 First National Bank Bldg., Milwaukee, Wu. 
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PASCO 

Wire Wheels For 
AIRPLANES 


WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 


TATION 


airplane manufacturers 

The United. States Government 
• uses and endorses 

. THE WARNER AIRPLANE CONTROL 

There's a Reason 
■ particulars furnished upon 
request 

Wm. Deshler Warner Sole Mfgr. 

. Ei£ht • East- ■ Broad • Street 
COLUMBUS - • OHI O 


PIONEERS IN THE MANUFACTURE OF PROPELLERS 



< fia/mer~Simpson Corporation 
Saranac Lake, N. Y 


ENGINEERING PRESENTATION OF 

INVENTIONS 

AERONAUTIC. MUNITION. MOTOR. GAS AND 
FLAME. SUBMARINE. POWER, TANKS, 
WEAPONS, INSTRUMENTS AND 
ACCESSORIES. 

IDEAS INVESTIGATED. CALCULATED AND DEVELOPED 

PREDICTED VALUES and STRESS 
DIAGRAMS 

PLANS. GENERAL DESIGN AND DETAILED 
MANUFACTURING DRAWINGS 

AUTOMOTIVE ENGINEERING COMPANY 

** FLOOR. ISO SOUTH STATE STREET. CHICAGO. n.r. 


Learn Aviation Mechanics 

Our Ground Course in Aviation Mechanics 



DON’T SCRAP ALUMINUM PARTS 


USE SO-LUMINUM — NEW WELDING SOLDER 



SO-LUMINUM MFG. & ENG. CO., Inc. 

Room 25, 1790 Broadway New York City 
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COMBINE PATRIOTISM 
WITH GOOD BUSINESS 

BUY 

LIBERTY BONDS 

Doehler Die- Casting Ca 
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OPEN FOR ENGAGEMENT 

An American aviator of international fame, is open for engagement as 
test Pilot or Instructor. Has six years’ flying experience, including two 
and one-half years’ war experience on the largest bombers and the fastest 

Has flown more than forty types of machines and made many long dis- 
tance and endurance flights. 

Factory output or single machines tested. 

Address Box ioi, care Aviation. 120 West 33d Street, New York City 
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Classified Advertising 


... >«a, .50 Now Voru. 
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P R A TT & LAM BERT 
AIRPLANE VARNISHES 

ALL industries the air- 
plane industry is one that 
cannot temporize with quality. 
National honor and personal 
honor are sufficient reason for 
the use of only the highest qual- 
ity airplane finishing materials. 

Anti A^nteW^En s 

PRATT & LAMBERT-Inc. 

Pioneer, in the Manufacture of Airplane finiihe, 

134 TONA WANDA STREET 
BUFFALO, N. Y. 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 
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Learning the lesson the bearings teach — 


tn important phase of our air pilots' schooling, 
r ordinarily a difference in bearing quality might 
mooted. Carry the best to an extreme point — 
stake the integrity of an assemblage of metal parts 
against the life of a man or the success of a battle 
— then this question of bearing quality becomes 
more important. In battles among the clouds the 
stakes are all that — and more. So the use of 
Hess-Bright Ball Bearings in such service is a 


fitting testimonial of their dependabilityand rugged 
strength. In addition to all the usual qualities of 
average ball bearings, this Hess-Bright product 
has exceptional wearing power — due to a choice 
of materials and method in making dictated by 
years of experience. They have no equal in 
power to withstand excess strain and stress with 
unfailing dependability. It is this that has made 
them standard. 


THE HESS-BRIGHT MANUFACTURING COMPANY 




Thoroughly Well “Bearinged” 

The allied airplanes that are making records on battlef routs today 
are equipped with power organisms and electrical devices so thor- 
oughly well “ bearinged ” that friction is reduced to a minimum 
and wear almost eliminated. 


Engineers are aware of the fact that unless the bearings are cor- 
rectly designed and accurately manufactured from the best steel 
procurable, bearing troubles are sure to develop. 

Airplanes equipped with ball bearings marked SKF have the 
factor of safety built into them which permits efficient operation 
even under the most difficult conditions. Ask the leading airplane 
manufacturers what they think about SKF Ball Bearings. 

SKF BALL BEARING CD. 

HARTFORD 488 CONN. 


